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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a 
semiconductor laser device where laser rays are 
prevented from being absorbed at the projection edge 
face of an active layer, by a method wherein a 
stepped part is provided to the laser projection edge 
face, and a first semiconductor layer whose band gap 
is wide is formed above or below the active layer 
corresponding to the height of the projection edge 
face to a substrate. 

SOLUTION: A stepped part is provided to the 
projection edge face of an active layer 5MQW. 
Consequently, the stepped part is so provided that 
the projection edge face of the active layer 5MQW is 
lower than the other part of the active layer 5MQW to 
a sapphire substrate 1. Furthermore, originally an 
optical guide layer 6 wider in band gap than the active 
layer 5MQW and a clad layer 7 are formed on the 
projection edge face of the active layer 5MQW. As a 
result, laser rays amplified in the active layer 5MQW 

are projected out from the projection edge face of a laser device through the intermediary of 
the active layer 5MQW, the guide layer 6 wider in band gap than the active layer 5MQW, and 
the clad layer 7, so that laser rays can be prevented from being absorbing at the projection 
edge face. 
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•T 5 r. i: <DX£ V'-f SrSST* 
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niAlGaN^^KiS, niGaNWKi 
4 . ill n G a 5 r piGa N^^-f K@ 

6, piAlGaN^7^Ki7, p + ^GaN=i>-^ 
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h^8tc^p{aiimH9^tte>ixrv>^o ^tt, ( 

G a 77712 n nWMt^Wf btl 
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l-G a N*/BV^fcriS % I n A 1 G a NXftMfe^Wtt'C 

[0 0 4 2] ®«ligio£^/& 

"T^fc K— ht'fc^Mg & K— ^L7c 40 

Mg^JCtffif3*L7t<t 9tCC a , Zn, C, Be 
^?CDpg! K— K Si, Se, Sn^nf K- s< 

[0 0 4 3] Cttb^ttJRrSrSifeii:, 

tz£ite (p* , i) <Of&|C, (p- , p) N (p- , 
n), (n* , n) . (n* , i), (n* x p) 

[0 0 4 4] ^^t?, p- *3£tfn*n*+»TmBt& so 
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1 x 1 0 19 c nr 3 £A± 0 P^Scfctfnl**^ U TR^W 1 
X 1 0'8 cm' 3 ^^ i li^r-y !) 7»J^ 1 X 1 
0 ,s c m 3 %:ffi<D*+ V r «Bff LTt 
[0 0 4 5] *Hlfe7^ffi-e»i, GaN^SM 

7)* % G a Nlffi, S i Sfi, S i CStE, Mg A 1 2 O 

(fg 2 <D%MWm : »*JS 9 ) gj 2 ht, #«W<aJB 2 co 

HJS^flg^SSCHWigCOG a N^jb^^l/- 
^^£^1-|lft®l£]-?&6 0 #:*b\ '0 1 ir*flCi-5tt^ 

[0046] *mmtema>mi <omm,mmt±t vxm 

ftS/Sli, ifl nGaN^!5(ORb^C, In 

0.2 Gao.s N^Fl i: G a !i 71 «!r 

m*#W (MQW) «iS<Of&tt® 5 now £ffiv>7cr £lc 

CGaNStSl' £r/8V>T^5 0 -<7)*#£\ GaNS 

[0 0 4 7] »l<oHJfi^lBi:IB]«Jc: % gtfflig 1 £#5 

1 0 19 cm- 3 ^±<l:t50^I*Ll\ 
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[0 0 4 9] wO^T-^r|gl3 t^-To wixf^TEMtCj: 
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m*t«BffiW^#FJt ( I n G a Nl) <Ds<> K^r 

[0050] ^ pmmmofrbcDnMnv— 

i O2 IB^O|fe»Kl l^r^L, p(»]ia*i9^S!«ig 
1 0 £»ttLfcv>*igt;:-f r.£0^jm»i, 5t^f 

4 KJB^S I n A 1 G a Nt'M^nt^6i^-CW#^ 
*XSo ^7C, »KOHJ6^|ffi-eiS-<7cSCH«it(7)U- 

[0 o 5 1 ] *ti s m itezxtrnz <onmmmx\^ s 
cHmmcDu-vm*^^\<^xmMLtzt>K $t#<< vm 
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[0 0 5 6] *J«»I6»GaN*ftW*#^f 
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ti\ S i O2 (^ICMgO, A 1 2 O3 . S i 3N4 x 
CuO, Cr 2 O3 ^(D{^L(D^m^n^m^^Xh^\ 
[00 5 7] !)i:niAlGaN^77Fi 
3«r±ffi(^ricft*-frS. *fe»Rl 3_bT'iiG 

aNll 2±Mtt^TA 1 G a N<D/&gigj£^#^-@ 
l^"C, niAlGaN^77Ki3liGaNil2± 
TjlfelClfiKftL, nSAlGaN^77Kl3«|l 40 
3±(C^ycni^A/T**fe^l 3£?g9 C £(C&5 0 
[0 0 5 8] »»I1S 1 3 _k^j#£ Lfc n 38 A 

lGaN^77K!3 (D^ffifi, G a NJ1 1 2 _btCfifeS 
UcnSlA 1 GaN^77 Kl3(0^ffiJ:^ fc®< * 

[0 0 5 9] C^T\ tejtKl 3<D*U*, 5 - 5 0 /i m 
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«x.«»6»Bti 3^«ffiT»»-*<^>*» J ^Cffi:A s 

[0 0 6 2] ^fc, tftWRl 3 tCC r^<7) K— htt 

So 

[0 0 6 3] ft*5, **H»»-ett, M^niGaN 

<fc 9 ic*to^7yK-/<?)G a Nl 1 6 
[0 0 6 4] ^05j:5ft««afcrt«*«P*^»fe*t5 

[0 0 6 5] I§l 1 1 <Dm*n. 012 ^^-t ct 9 tCG a 

NJI 1 2*i5'f^Ut77^7SSl Kit-t-s* 

[0 0 6 6] mi 3 (Dm***. HI 4 [CTTi-tX 0 t-G a 
N/1 1 2^^-Cxyfy^lt^ h7^^0»^ 
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